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ANTIBIOTIC BEHAVIOR PATTERNS OF LIVING 
CULTURES OF PSEUDOMONAS' 
By ROBERT L. KENT 
Antibiotic properties of the genus Pseudomonas have long been 
known, but a review of the literature indicates that Pseudomonas 
aeruginosa has received more attention than any of the other species. 
This work began as an attempt to obtain other species of Pseudo­
monas which possess antibiotic properties. This objective was ac­
complished in the der:nonstration of antibiotic activity in two cultures 
of Pseudomonas kept as stock cultures by the Botany Department 
of Butler Unversity. The first was culture 34 which resembles 
Pseudomonas incognito in behavior, and the second, culture 51 which 
in many ways is similar to Pseudomonas 111,yxogenes. 
The second phase of the work was to determine the relationship 
of pigment production to degree of antibiotic activity and age of the 
culture. An outcome of these two projects has been a method where­
by living cultures of Pseudomonas may be checked periodically. with 
a minimum effect upon the culture. 
This paper plots the behavior patterns for the cultures Pseudo­
monas culhwe 34, Pseudomonas culture 51 and Pseudomonas aerugi­
nosa over a period of ten weeks. 
HISTORICAL 
'Work on antibiotic substances to inhibit bacterial action dates back 
to 1878 when Pasteur (10) demonstrated antagonistic action of 
bacteria against the anthrax organism. 
Antibiotic properties of Pseudomonas aeruginosa have been known 
by the medical profession for more than fifty years. Its method of 
administration, inoculating the patient with a living culture, was suf­
ficiently hazardous to prevent its wide acceptance and its period of 
use was short-lived. Crude extracts of pyocyanase were used in open 
wounds for a longer period of time, but variance of preparation of 
the material and difficultie~ of keeping it active for any period of 
time prevented its wide acceptance (10). 
A portion of a thesis submitted in partial fulfillment of the requirements 
for the master of Science degree in The Division of Graduate Instruction. 
204 
The first antibiotic 
ether- and chIaro form 
Loew (3) I by killing 01 
chloroform, filtering at 
lytic enzyme which the 
PseudOl'lwnas aerug 
two separate antibiotic 
less pyocyanase. Pyoc: 
blue pigment, thermost: 
positive bacteria. It ha 
Formerly pyocyana 
the class of nuc1eases 
is a crude, ether- and 
composed of a mixture 
to unsaturated fatty ac 
There have been r 
aen~ginosa acclaimecl a 
some of the many corr 
pyocyanine, pyocyanine 
omethyl sulfuric acid 
and pyocyanine perchl! 
and Pyo IV, (4) are 
It is generally acce 
powers of inhibition w 
vity in young cultures, 
Young (11) reports 
producing pigment die 
growth was heavy. Ii 
non-pigmented cultun 
pierre (6) reported p 
conditions existed inc 
states that it is of 11l 
conditions one of the 
Since it is generally a 
degree of antibiotic 
period- of incubation 
activity and seven we 
It is also accepted tha 
activity. This long 1= 
I 
205 
The first antibiotic substance recognized as such was the akohol-, 
ether- and chloroform-soluble pyocyanase (10). Emmerich and 
Loew (3), by killing old broth cultures of "Bacillus pyocyanase" with 
chloroform, filtering and concentrating in vacuo, isolated a bacterio­
lytic enzyme which they called pyocyanase. 
Pseudomonas aeruginosa was the first organism found to produce 
two separate antibiotic agents, the pigment pyocyanine and the color­
less pyocyanase. Pyocyanine is considered to be a chloroform-soluble 
blue pigment, thermostable, filterable and active mainly against gram­
positive bacteria. It has a low toxicity when used in vitro. 
Formerly pyocyanase was regarded as an enzyme belonging to 
the class of nucleases (10). The prescnt concept is that pyocyanase 
is a crude, ether- and alcohol-soluble, thcrmostable, fatty material 
composed of a mixture of substances (8) with its activity due largely 
to unsaturated fatty acids (10). 
There have beep many componnds isolated from Pseudomonas 
aeruginosa acclaimed as possessing the antibiotic property or as being 
some of the many compounds responsible for it. Pyocyanine, hemi­
pyocyanine, pyocyanine hydrochlorid, pyocyanine methosulfate (mon­
omethyl sulfuric acid salt of pyocyanine), phenozonium compound 
and pyocyanine perchlorate (8), pyocyanase, Pyo I, Pyo II, Pyo III, 
and Pyo IV, (4) are a fair representation of these compounds. ' 
It is generally accepted that the older cultures possess the greater 
powers of inhibition with the pig:t~ent pyocyanine responsible for acti­
vity in young cultures, while pyoeyanase accounts for it in older ones. 
Young (II) reports that cultures of Pseudo11vonas ael'uginosa not 
producing pigment did not produce antibiotic activity even when the 
growth was heavy. In contrast to this condition, Hayes (4) reports 
non-pigmented cultures are responsible for antibiotic activity. La­
pierre (6) reported pigment manifested itself only when favorable 
conditions existed independently of the species, while Jordan (5) 
states that it is of no physiological signi ficance that under certain 
conditions one of the metabolic products happens to be fluorescent. 
Since it is generally accepted that older cultures possess the greater 
degree of antibiotic activity, it has becn shown that a desirable 
period" of incubation is five wecks with three weeks showing less 
activity and seven weeks not materially increasing the activity (4). 
It is also accepted that a culturc may lose part or all of its antibiotic 
activity. This long period of incubation and uncertainty of results 
R PATTERNS OF LIVING 
DOMONASl 
204 
enus Pseudomonas have long been 
ture indicates that Pseudomonas 
ntion than any of the other species. 
to obtain other species of Pseudo­
properties. This objective was ac­
of antibiotic acti vity in two cultures 
Ollturcs by the Botany Department 
t was culture 34 which resembles 
or, and the second, culture 51 which 
01 ~onas myxogenes. 
k was to determine the relationship 
of antibiotic activity and age of the 
projects has been a method where­
s may be checked periodically with 
reo 
r patterns for the cultures Pseudo­
culture 51 and Pseudomonas aerugi-
S to inhibit bacterial action dates back 
emonstrated antagonistic action of 
ntsm. 
dOlllonas aeruginosa have been known 
ore than fifty years. Its method of 
tient with a living culture, was suf­
s wide acceptance and its period of 
cts of pyocyanase were used in open 
time, but variance of preparation of 
keeping it active for any period of 
ce (10). 
in partial fulfil1ment of the requirements 
The Division of Graduate Instruction. 
may be an important factor responsible for the lack of commercial 
manufacture of such a product. 
PROCEDURE 
Testing discs were punched from Reeve Angel Filter Paper 245 
with an ordinary hand punch, making each disc six millimeters in 
diameter. Discs were not punched from the outer border area of 
the filter paper because of its uneven texture near the margin. Ap­
proximately sixty of these discs were placed in a clean, dry petri 
dish and autoclaved at fifteen pounds steam pressure for thirty 
minutes. The discs were not used the same day as sterilized and never 
more than three days after sterilization. Excess culture material 
was removed from the test discs by touching to sterile filter paper. 
Four culture media were used in this work. Flasks of beef 
extract-peptone broth for growing the Pseudomonas cultures were 
prepared from a formula similar to that used by Hayes (4). One­
percent Bacto-peptone broth was used for transplanting all cultures; 
standard nutrient agar was used for plating out Sta,phylococcus aureus 
and testing the Pseudomonas organisms, and stab cultures on nutrient 
gelatin were also used. 
Four different bacterial cultures were used in this work: Pseudo­
monas a.erugillosa, Pseudo'monas culture 34, Pseudomonas culture 51, 
and' Staphylococcus aureus upon which the Pseudomonas cultures 
were tested. General descriptions and growth characteristics of the 
Pseudomonas organisms are listed below. 
PSEUDOMONAS AERUGINOSA 
1. Short rods 0.5-0.6 p. by 1.0-1.2 p. occurring singly and in pairs. 
2. Motile by polar flagella. 
3. ~egative to Gram stain and acid fast stain. 
4. So spores formed. 
5. Gelatin stab shows rapid surface liquifaction, heavy pellicle With in­
creased liquifaction fluid was yellowish, sediment heavy. 
,6. Agar slant culture trun, flat, glistening; green pigment diffused through 
medium. 
7. Agar plate culture large, thin, glistening; green pigment diffused through 
medium. 
PSEUDOMONAS CULTURE 34 
1. Short rods 0.3-0.5 p. by 1.0-1.4 p. occurring singly in pairs and s!lort chains. 
2. Motile by polar flagella. 
3. Negative to Gram stain and acid fast stain. 
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Iloop. After inoculation, the melted agar was immediately poured into 
a sterile petri dish which was then rotated until the agar and bacterial 
suspension were thoroughly mixed and the agar showed evidence of 
solidifying. Test plates were considered ready for use any time after 
the agar had solidified, but at no time was there a lapse of more 
than one-half hour between pouring of the inoculated agar and the 
planting of the testing discs. Prior to testing, each flask of Pseudo­
monas was rotated vigorously at least three times for periods of not 
less than 30 seconds and with a lapse of time between rotations of 
not less than 3 minutes. Following the third rotation, the presence or 
absence of green pigment was recorded. Standard for such recording 
was kept as simple as possible: 000, absence of green; 001, trace of 
green; OOX, light grccn; OXX, green; XXX, dark green. 
Immediately following the recording of pigment, while the viscous 
mass within each flask was still homogeneous, the cultures were 
tested for antibiotic production. Testing for antibiotic activity con­
sisted in immersing the 6-mm. discs into the culture of Pseudomonas 
by means of clean sterile forccps, then removing the excess material 
from each disc by first touching it lightly to the inside of the flask 
followed by touching to sterile filter paper, and spacing them evenly, 
three to a petri dish, upon the solidified surface of the Staphylococcus 
inoculated agar. Test plates were at room temperature during this 
time with incubation at 37.5°C. following immediately after applica­
tion of the testing discs. 
Readings in millimeters of the diameter of the clear area surround­
ing the 6-mm. discs were the basis for determining antibiotic activity 
(piate I). Best readings were obtained .wi th between 12 and 16 
hours of incubation. Longer periods of incubation did not increase 
the diameter of the area of inhibition although it did increase the 
growth rilig of Pscudomonas surrounding each disc. The resulting 
additional surface growth seldom exceeded the limits of the clear 
area and did liot increase its diameter 1 yet it made reading more 
dif ficult and consequently less accurate. Figures 2 and 4 had been 
incubated an additional 24 hours after readings were made. 
If conditions prevented reading the test plates within the 12-16­
hour period, they were placed in a refrigerator and read as soon as 
possible after that time. Figure 7 is a test plate held under refrigera­
tion for ten days with no change in either the growth ring or area 
of inhibition. 
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Fig. 1. Pseudomonas culture 51. Flask 51, 9th week. Fig. 2. Pseudomonas
 
culture 51. Flask 81, 6th week. Fig. 3. Pseudomonas culture 51. Flask 81,
 
8th week. Fig. 4. Pseudomonas culture 51. Flask 82, 4th week. Fig. 5.
 
Pseudomonas culture 51. Flask 82, 8th week. Fig. 6. Pseudomonas culture 51.
 
Flask 83, 6th week. Fig. 7. Pseudomonas aemginosa. Flask 71, 8th week.
 
Fig. 8. Pseudomonas aeruginosa. Flask 72, 10th week. Fig. 9. Pse1tdomonas
 
aeruginosa. Flask 73, 8th week.
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TABLE I 
Pigment Production, Growth and Inhibition data; 
Pseudomonas Culture 34 
Diameter Dia.meter of 
Fla.k Pj~~~kt in of Growth inmm, Area o[ Inhibition inmm. 
24 hours 31 000' 17, 16, 16 0, 0, 0 
32 000 13, 14, 14 0, 0, 0 
33 000 13, 13, 13 0, 0, 0 
41 000 13, 13, 14 0, 0, 0 
42 000 IS, 13, 13 0, 0, 0 
43 000 14, 14, 13 0, 0, 0 
96 hours 31 000 IS, IS, IS 0, 0, 0 
32 000 IS, IS, IS 0, 0, 0 
33 000 14, 14, 14 0, 0, 
°41 000 15, IS, 16 0, 0, 0 
42 000 14, 14, IS 0, 0, 0 
43 000 16, 16, IS 0, 0, 
° 
1 week 31 000 19, 19, 19 0, 0, 0 
32 000 17, 17, 17 0, 0, 0 
33 000 16, 19, 16 0, 0, 0 
41 000 17, 17, 17 0, 0, 0 
42 000 20, 19,20 0, 0, 0 
43 090 17, 16, 16 0, 0, 0 
2 weeks 31 OOx 11, II, 11 20, 20, 18 
32 OOx 12, 12, 11 22, 24, 22 
33 OOx 11, 12, 11 19, 20, 20 
41 001 12, 12, 12 17, 19, 19 
42 001 II, 11, 11 18, 18, 19 
43 001 12, 12, 11 21, 21, 20 
3 weeks 31 xxx 13, 11, 12 16, 17, 18 
32 Oxx 12, 13, 12 17, 19, 16 
33 Oxx 12, 11, 11 18, 17, 18 
41 001 11, 12, 11 17, 19, 18 
42 001 12, 11, 12 17, 20, 17 
43 001 12, 11, 10 19, 21, 19 
4 wt::cks 31 xxx 13, 13, 14 17, 17, 16 
32 Oxx 12, 12, 13 17, 18, 18 
33 xxx 10, 11, 11 17, 16, 19 
41 xxx 13, 13, 14 16, 17, 17 
42 xxx 12, 13, 12 15, 15, 15 
43 xxx 14, 11, 14 17, 14, 17 
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TABLE I-(Continued) 
Dia.meter Diameter of 
Flask 
Pigment in 
Flask 
of Growth 
inmm. 
Area of Inhibition 
iorom. 
5 weeks	 31 Oxx 12, 10, 12 16, 15, 20 
32 Oxx 12, 11, 12 14, 15, 15 
33 xxx 11, 10, 10 19, 15, 16 
41 Oxx 11, 11, 11 13, 13, 14 
42 Oxx 11, 11, 10 13, 14. 13 
43 Oxx 10, 11, 10 12, 14, 13 
6 weeks	 31 xxx 11, 11, 11 12, 12, 12 
32 'Oxx 12, 11, 11 15, 14, 13 
33 xxx 11, 11, 11 14, 13, 13 
41 Oxx 10, 11, 10 18, 17, 18 
42 OOx 13, 13, 12 16, IS, 15 
43 OOx 13, 11, 11 21, 21, 20 
7 weeks	 31 xxx 11,11,11 14, 14, 14 
32 xxx 13,11,11 17, 16, 16 
33 xxx 10, 10, 10 15, 16, 16 
41 OOx 10, 11, 14 14, 14, 16 
42 OOx 11, 11, 13 IS, 15, 15 
43 OOx 10, 10, 11 14, 15, 15 
8 weeks	 31 Oxx 11, 14, 11 13, 17, 14 
32 Oxx 13, 12, 10 16, 17, IS 
33 Oxx 11, 11, 10 14, 15, 13 
41 Oxx 11, II, 9 14, 14, 15 
42 OOx 11, 10, 11 13, 16, 13 
43 Oxx 10, 10, 10 14, 13, 13 
9 weeks	 31 Oxx 11, 12, 12 14, 13, 14 
32 Oxx II, 12, 11 13, 14, 13 
33 Oxx 11, 11, 10 13, 13, 13 
41 xxx 11,10,11 19, 20, 19 
42 Oxx 11, 11, 11 17, 18, 17 
43 xxx 13, 13, 13 0, 0, 0 
10 weeks	 31 Oxx 11, 12, 11 14, IS, 14 
32 Oxx 12, 11, 11 19, 18, 18 
33 Oxx 11, 12, 12 17, 17, 17 
41 OOx 10, 10, 10 13, 14, 14 
42 OOx 10, 10, 11 12, 13, 14 
43 OOx . 10, 11, 11 0, 0, 0 
, 000, absence of pigment; 001, trace; DOx, light green; Oxx, medium green; 
xxx, dark green. 
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TABLE II
 
Pigment Production, Growth and Inhibition data;
 
Pseudomonas Culture 51
 
12, 10, 12 16, 15, 20 Diameter Diameter of 
12, 11, 12 14, 15, 15 Pign1eut in of Growth Area of Inbibition 
Flask Flask inmnl. inmm.11, 10, 10 19, 15, 16
 
11,11,11 13, 13, 14
 24 hours 51 ODD' 15, 16, 16 0, 0, 011,11,10 13, 14, 13 52 000 16, 14, 14	 0, 0, 010, 11, 10 12, 14, 13 81 000 15, 14, 14 0, 0, 0 
11,11,11 12, 12, 12 82 000 14, 14, 14 0, 0, 0 
12, II, 11 15, 14, 13 83 000 16, 17, 16 0, 0, ° 
11,11,11 14, 13, 13 
96 hours 51 OOx 15, 16, 16 0, 0, 010, 11, 10 18, 17, 18 
52 OOx 15, 13, 14	 0, 0, 013, 13, 12 16, 15, 15 
81 000 13, 10, 13 17, 17, 1713, 11, 11 21, 21, 20 
82 000 14, 14, 14 18, 17, 17
 
11,11, II 14, 14, 14
 83 000 15, 15, 15 18, 18, 19
 
13, 11, 11 17, 16, 16
 
10, 10, 10 IS, 16, 16 1 week 51 Oxl 12, 13, 12 16, 17, 17
 
10, 11, 14 14, 14, 16 52 Oxl 14, 14, 12 0, 0, 0
 
11,11, 13 15, IS, 15 81 001 22, 23, 22 26, 26, 26
 
10, 10, 11 14, 15, 15 82 001 20, 19, 19 22, 22, 21
 
83 001 21, 21, 23 23, 24, 24II, 14, 11 13, 17, 14
 
13, 12, 10
 16, 17, 15 2 weeks 51 OOx 15, 15, 13 23, 23, 22 
H, 11, 10 14, IS, 13 52 OOx 9, 9, 9 17, 18, 18 
11. 11, 9 14, 14, 15	 81 001 11,11,11 23, 23, 23 
11.10, 11 13, 16, 13 82 000 12, 12, 11 30, 28, 28
 
10, 10, 10
 14, 13, 13	 83 001 10, 11, 11 23, 25, 23 
11, 12, 12 14, 13, 14 3 weeks	 51 Oxx 21, 24, 22 25, 27, 2511. 12, 11 13, 14, 13 52 Oxx 10, 10, 12 IS, 16, 16

11,11,10 13, 13, 13
 81 001 10, 10, 11 24, 25, 26

11.10,11 19, 20. 19
 82 Oxx 10, 12, 10 31, 31, 30
11.H.ll 17, 18, 17
 83 Oxx 10, 10, 10 25, 26, 2513.	 13, 13 0, 0, 0
 
4 weeks 51 OOx 11, 11, 10 23, 24, 23
11, 12, 11 14, 15, 14 52 OOx 10, 10, 11 20, 19, 1912,11,11 19, 18, 18 81 001 11, 11, 11 22, 21, 2411, 12, 12 17, 17, 17 82 Oxx 16, 17, 17 31, 30, 3010, to, 10 13, 14, 14 83 OOx 11, 12, 13 26, 27, 2710, 10, 11 12, 13, 14 
'10. 11, 11 0, 0, 0 5 weeks	 51 OOx 11, 11, 10 24, 22, 22 
52 OOx 11, 11, 11 28, 26, 28 
81 001 13, 13, 13 25,25, 24 
82 Oxx 16, IS, 16 30, 30, 30 
83 Oxx 16, 15, 16 30, 30, 30 
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TABLE II-( Continued) 
Diameter Diameter o{
Pigmeot in o{ Growth Area o{ Inhibition 
Flask Flask in mm.. inmm. 
6 weeks	 51 OOx 15. 12, 10 27, 27, 27
 
52 OOx 11. 10, 10 2J, 23, 29
 
81 001 11, 11. 11 26, 26. 27
 
82 Oxx 12, 13, 12 32, 30, 30
 
83 Oxx 11, 11. 10 28, 28, 29
 
7 weeks	 51 001 12, 12, 12 29, 29. 29
 
52 001 11,11,11 25,22. 24
 
81 000 l5. 16. 17 26, 26. 26
 
82 xxx 12. 12, 12 30, 32, 32
 
83 Oxx 14, ]5. 15 30, 30, 32
 
8 weeks	 51 000 11, 11, 11 32, 34, 34
 
52 000 10, 11, 11 34. 34, 34
 
81 000 10. 11, 11 28, 27. 28
 
82 xxx 10, 10, 10 27, 28, 28
 
83 xxI 12. 10, Il 25, 24, 24
 
9 weeks	 51 000 to, 10. 11 30. 29, 29
 
52 000 11, 9, 9 23. 24, 24
 
81 000 11, 10, 11 26, 26, 25
 
82 xxx 10, 10, 11 28, 28, 27
 
83 xxi 11,11,11 24, 25. 24
 
10 weeks	 51 000 10, 10, 10 26, 25. 25
 
52 000 10, 10, 9 23, 22, 22
 
81 000 10. 10, 10 20. 21. 21
 
82 xxx 11, 11, II 28, 29, 28
 
83 xxi 11, 11, 11 25, 27, 26
 
1000, absenee of pigment; 001, trace; OOx, light green: Oxx. medium green; 
xxx, dark green. 
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Pig!: 
24 hours 
96 hours 
1 week 
2 weeks 
3 weeks 
4 weeks 
5 weeks 
6 weeks 
7 weeks 
8 weeks 
t 000. absence 
xxx, dark green. 
TABLE III 
Pigment Production, Growth and Inhibition data: 
Area of I nbibition 
Diameter of 
illmm.	 p seudomonas aer1~gjllosa 
27, 27, 27 Diam~er Diameter 01 
.to 23, 23, 29 Pisment in of Growth Area of Inhibition Fla.k Fla.k inmm. inmm.1 26, 26, 27
 
12 32, 30, 30
 24 hours 71 000' 17, 18, 18 24, 25, 241{l 28, 28,	 29 72 000 21, 19, 20 26, 24, 25
 
12 29, 29, 29 73 000 18, 20, 20 26, 26, 26
 
11 25, 22, 24
 
96 hours 71 000 16. IS, 15 19, 19, 1817 26, 26,	 26 
72 000 16, 16, 17 20, 20, 2012 30, 32,	 32 
73 000 17, 15, 17 19, 18, 2015 30, 30, 32 
n 32, 34, 34 1 week	 71 000 20, 19, 14 27, 26, 2311 34, 34,	 34 72 000 19, 17, 18 27,25, 27Jl 28, 27,	 28 73 000 17, 16, 17 24, 23, 2410 27, 28, 28 
11 25, 24, 24 2 weeks	 71 001 13, 14, 13 26, 25, 25 
72 001 16, 15, IS 25, 26, 26II 30, 29,29 
73 001 11, 10, 11 24, 24, 249 23, 24, 24
 
1 26, 26, 25
 3 weeks	 71 xxx 12, 12, 12 27, 27,2711 28, 28,	 27 72 xxx 12, 13, 12 26, 26, 27II 24, 25, 24 73 xxx IS, 14, 13 32, 35, 32 
10 26, 25, 25 4 weeks	 71 Oxx 12, 12, 12 25, 24, 259 23, 22,	 22 72 OOx 12, 12, 11 .24, 23, 24JO 20, 21, 21 73 OOx 10, 12, 11 24, 23, 2411 28, 29, 28 
11 25, 27, 26 5 weeks 71 OOx 12, 12, 12 32, 31, 31 
72 OOx 12, 11, 11 25, 22, 23 
73 OOx 11,11,11 24, 25, 25 
6 weeks	 71 OOx 12, 12, 12 23, 23, 23 
72 OOx 10, 10, 10 30, 28, 30 
73 OOx 12, 12, 11 26, 26, 26 
7 weeks	 71 000' 11,11,11 30, 31, 29 
72 000 14, 13, 13 32, 32, 31 
73 000 11, 10, 11 29, 30, 31 
8 weeks	 71 001 11,11,11 27,29, 29 
72 001 12, 12, 12 29, 28, 28 
73 000 11, 10, 10 25, 24, 22 
; Oxx, medium green; '000, absence of pigment; 001, trace; OOx, light green; Oxx, medium green; 
xxx, dark green. 
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TABLE III-(Continued) 
Flask 
Plgment in 
Flask 
Diameter 
01 Growth 
inmm. 
Diameter of 
Area of Inhibition 
in mrn. 
9 weeks	 71 001 11, 11, 12 3D, 30, 26
 
72 001 12, 11, 12 28, 29, 27
 
73 000, 12, 12, 11 30, 30, 30
 
10 weeks 71 001 12, 12, 12 26, 26, 26 
72 001 10, 10, 10 25, 24, 24 
73 OOx 11,11,11 29, 29, 29 
DISCUSSION 
The two facts most apparent in Pseudomonas culture 34 (table I) 
are that the first antibiotic activity and the first show of pigment 
came with the second week while the constant decline of activity for 
the remainder of the ten weeks period showed no response from either 
the fourth or the ninth week peaks in pigmentation. 
Pseudomonas aeruginosa and Pseudomonas culture 51 showed no 
relationship between time of initiation of antibiotic activity and time 
of first appearance of pigment; nor was there any general relation 
between degree of inhibition and intensity of pigment. This leaves 
the matter of any correlation between the two activities as doubtful. 
Relative merits of the three cultures from the standpoint of anti­
biotic activity show that Pseudomonas aenlginosa. had the highest 
average for the ten weeks period. Flask 73 (table III) had the 
highest peak for flasks of that series with an area 33 mm in diameter 
at the third week. The average for Pseud01nonas culture 51 exceeded 
the average of Pse11domanas aeruginosa for the fifth, sixth and eighth 
weeks with flask 51 (table III) showing a peak of 33 mm and flask 
52 showing the highest for all flasks, (34 mm) both at the eighth 
week. \tVith the exception of the second week, there was no time 
when Pseudomonas Culture 34 ever approached the degree of anti­
biotic activity exhibited by the other two cultures. 
The method of testing for antibiotic properties of living cultures 
is limited by the same factors which govern any other paper disc, 
agar plate method: first, the lack of uniformity of volume of anti­
biotic material absorbed per disc; second, that a uniform depth of 
agar is dif ficult to maintain; third, that seeding of Staphylococcus 
may not be uniform; and fourth, the question of irregular diffusion 
216 
of the antibiol 
factors are pr 
and comparab 
Greater Ul" 
been attained 
containing th~ 
period of time 
drying and fa 
the discs was 
The discs 
saturation, an 
followed imm( 
disc of filter 
the volumes 0 
A more ur 
agar per plate, 
very slightly tJ 
three discs eqt 
affected the at 
same in two p 
least not a circ 
work. enifor 
was maintaine( 
Erlenmeyer f1; 
planting into tl 
Diffusion ( 
especially wh~ 
could only be I 
and adhering 
factor which n 
stances throug 
incubation. 1 
on the inner s 
surface. Thet 
dry petri dishe 
was always a ( 
prior to that ( 
solidified agal 

believed impractical to arrange a drying procedure and possibly in­
duce contamination during the process. 
Because there was' no way of diluting the antibiotic substances in 
this method of testing, the only alternative was to reduce the amount 
per disc by the use of smaller discs. Larger discs were found to be 
unsatisfactory because of overlapping areas of inhibition during the 
peak of antibiotic activity. 
CONCLUSIONS 
1. Pseudomonas culture 34 and Pseudomonas culture 51 exhibit 
antibiotic activity although the average area of inhibition over a ten 
weeks period was not so great as that of Pseudomonas aeruginosa. 
2. There is a distinct parallel between the first pigment. pro­
duction and the first antibiotic activity in certain cultures, but 
this is not found to be true in others. 
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